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The ejection fraction (EF) is the most commonly used echocardiographic measure of the systolic left 
ventricular (LV) function. Echocardiography has however several limitations in measuring LV vol-
umes and EF since the formulas for quantifications are based on geometrical assumptions, the EF 
parameters (end-systolic and end-diastolic volumes) are preload dependent and adequate projections 
are not always possible to obtain. Previous studies have also shown correlation between different 
echocardiographic techniques of obtaining EF and even correlation between echocardiography and 
other methods (MRI, SPECT, CT) but the data on interobserver and intraobserver variability remains 
scarce.1 In this study we examined the interobserver limits of agreement and the therapeutic implica-
tions of the uncertainty obtained by the result. 
Figure 1. The Bland-Altman plot showing the limits of agreement. 
The limits of agreement are marked as dashed lines in the plot, spe-
cified as the average difference (bias) ± 1.96 SD of the difference.
We examined 22 sequential patients referred to our echocar-
diography laboratory for LV function assessment. All echocar-
diography studies were performed by two independent cardi-
ologists blinded to the measurements of the other observer. 
2D methods including the biplane Simpson method and “eye-
balling” were conducted, while automatic and semiautomatic 
2D and 3D methods were not allowed. Bland-Altman analysis 
was performed to determine the systematic bias and limits of 
agreement (LOA) of EF between different observers (Figure 1). 
Next the LOA were used to obtain new “confidence intervals” 
on a previously gathered set of echocardiograms of 171 heart 
failure patients. We recorded the number of patients that now 
had different treatment recommendations according to the 
current ESC guidelines on heart failure and device therapy i.e. 
the “new” EF was <35% or >40%. McNemar’s test was used to 
determine the statistical significance of the difference with a 
two-tailed P=0.05 taken as a threshold. The bias was calculated 
to be -2.3 with LOA (7.8 to -12.5) which is in agreement with 
similar studies. The number of patients that received “new” 
treatment recommendations was 99 for the lower LOA and 65 
for upper LOA, P<0.001 for both groups. 
We therefore conclude that the interobserver variability of the 
EF measurement can lead to significantly different treatment 
strategies in patients with heart failure. Echocardiographic 
methods introducing less variability (like automatic 3D tech-
niques) should be preferred in determining the EF.
